The influence of indoleacetic acid, cacodylic acid (hydroxydimethylarsine oxide), and amitrole (3-amino-1,2,4-triazole) on the petiole explant abscission rate was studied in three species. Indoleacetic acid increased the abscission rate in both bean (Phaseolus vulgaris L. var. Red Kidney) and Coleus (Coleus blumei Benth) at 10' and 10' M but had no effect on abscission in privet (Ligustrum ovalifolium). Cacodylic acid was found to stimulate abscission in explants of beans and privet, but not in Coleus. Amitrole did not stimulate abscission under any circumstance tested. In no case was the abscission rate dependent on the time at which any of the chemicals was applied. These data do not support the two-phase response of explants to applied auxin.
The two-phase theory of petiole explant response to applied auxin was developed with bean petiole explants (14) . This theory was developed primarily from experiments using explants treated with auxin at different times after excision. It was found that auxin at high (10-' M) concentrations stimulated abscission if placed on an aged petiole explant but inhibited abscission if placed on an explant freshly excised from the intact plant. Auxin in low concentration (10-5 M) , however, stimulated abscission in both aged and fresh explants.
Based on these experiments, it was proposed that the petiole exists in two different physiological states which determine the response to the applied auxin. Auxin's accelerating effect on abscission is caused by auxin's ability to increase ethylene evolution (1, 3) . The first physiological state is considered insensitive to auxin-mediated ethylene evolution, whereas, in the second state, auxin-mediated ethylene production is effective in accelerating the abscission process. It is assumed that applications of a high concentration of IAA to fresh explants prevent the explants from entering phase 2 and thus block the abscission process.
Data supporting thse two-phase theory of auxin action in abscission have been published on other species than bean. Usually, however, these data do not show as great a magnitude of stimulation by auxin (6, 7, 11) as with bean, and in some cases no stimulation was observed (2, 5, (9) (10) (11) (12) phase response to auxin in abscission has been conclusively found only in beans. In reviewing the effects of auxin in abscission, Jacobs has questioned the importance of the stimulatory role of auxin (8) .
This paper describes experiments conducted to re-evaluate the two-phase hypothesis using different species and environmental conditions.
MATERIALS AND METHODS
Two basic types of experiments are reported with three species and three different compounds. The first type of experiment was conducted to determine if the compounds could stimulate abscission in explants at low concentration. For these experiments, explants were placed in various concentrations of the compound under study and the abscission rate was determined. The second type of experiment was conducted to determine if the explants have a two-phase reaction to the compounds under study. In these experiments explants were placed in a high concentration of the test compound at various intervals after cutting from the intact plant. In all cases the compounds were applied proximal to the abscission zone.
Bean seeds (Phaseolus vulgaris L. var. Red Kidney) were obtained from Gill Brothers Seed Company, Portland, Oregon. They were planted in flats of vermiculite placed in a growth chamber held at 23 C with a photoperiod of 16 hr and light intensity of 21,500 lux. The flats were thinned when necessary and watered with Hoagland's nutrient solution twice weekly. The upper abscission zones of the primary leaves were harvested 2 weeks after the seeds were planted. Explants contained 0.5 cm of tissue on both the proximal and distal side of the abscission zone.
Privet plants (Ligustrum ovalifolium) (30-45 inches) were obtained, bare-rooted, from Shenandoah Nurseries, Shenandoah, Iowa. These plants were pruned to approximately 10 cm, planted in soil in a greenhouse held at approximately 20 C with a photoperiod of 14 hr. Explants were cut from nodes 5 to 8 from stems which contained 8 to 12 nodes with fully expanded leaves. Each explant contained 3 mm of tissue above the node, 10 mm below the node, and two petiole stumps 8 mm long. Part of the petiole stumps consisted of the midrib in privet explants since the petiole is extremely small in this species.
Coleus blumei Benth was obtained as a gift from Dr. W. P. Jacobs. These plants were propagated by cuttings and grown under the same conditions as for privet. Explants of Coleus from the 3rd and 4th nodes were harvested from stems containing 6 to 8 nodes with petioles longer than 5 mm. Each explant consisted of 3 mm of stem tissue above the node, 10 mm below the node, and two petiole stumps 5 mm long.
All explants were placed in 2.5-X 10-cm plastic Petri dishes containing 5 mm of agar containing the material to be tested. The abscission rate was affected by high concentrations of IAA, cacodylic acid, and amitrole in the same manner whether the compounds were applied at 0 or 12 hr after excision (Table  I ). IAA and 10-' M cacodylic acid were similar when placed in the compounds at both 0 and 12 hr after excision. Time of placing explants in amitrole also had no effect on the abscission rate of beans.
Data presented in Tables I, II, and III (14) . There was no case found, however, where the abscission rate depended on the time at which IAA, cacodylic acid, or amitrole was applied to the petiole explant.
Privet. The influence of increasing concentrations of IAA and cacodylic acid for both intact and split privet explants is presented in Figure 2 . In this species, IAA did not stimulate abscission at any concentration or under any condition tested. Cacodylic acid stimulated abscission at 10' and 10-M over the control (no cacodylic acid) in both split and intact explants in the light but not in the dark. The lack of stimulation by cacodylic acid in the dark is primarily caused by the more rapid abscission in the controls in the dark, since at 10-' and 10' M cacodylic acid, abscission occurred in approximately 3 days under both light and dark conditions.
Time course experiments with privet show, as with beans, that the reaction of the petiole to either IAA or cacodylic acid is not dependent on the time at which the chemical is applied (Table II) . This is clearly shown in the case of intact explants placed in IAA. These explants were inhibited with 10-M IAA in the light, but there was no significant effect in 10' M IAA in the dark. In both cases, the reaction was the same when placed in IAA at 0 or 12 hr after excision. Experiments with privit were also repeated using the debladed midrib bioassay of Lewis and Bakhshi (11) . The results obtained were similar to the results using petiole explants.
Coleus. The influence of IAA and cacodylic acid on both intact and split Coleus explants is illustrated in Figure 3 . Abscission of Coleus explants was stimulated at IAA concentrations of 10' and 10-' M. Cacodylic acid showed no significant reduction in the abscission rate under any condition tested. Data obtained by placing Coleus explants in compounds at different times are presented in Table III . These data show once again that there is no influence of time after excision on the response to either cacodylic acid or IAA. The two-phase theory requires that compounds react differently in fresh and aged explants. Placing explants into the compounds under study at different time intervals after excision from the intact plants (Tables I, II , and III) did not change the rate of abscission. If the compound stimulated abscission at 0 hr, it also stimulated abscission in a similar magnitude at 12 hr after excision (i.e., Table I : IAA and cacodylic acid). Likewise, if retardation occurred at 0 hr, it also did so at 12 hr (i.e., Table II : IAA in light). These data cannot be reconciled with the two-phase theory.
It is concluded that the stimulation by IAA in petiole explant abscission is not of primary importance in the abscission process and is not directly related to either the abscission process or the different physiological states of the petiole. This conclusion has been reached primarily because of the failure to find both the stimulating effect and a different response of auxin in aged and fresh explants in the three species studied and under the very many different experimental conditions studied with beans. The response of ethylene in these experiments was not determined and warrants further study. It is apparent either that ethylene evolution was not stimulated in most cases or that the evolved ethylene was not effective in initiating the abscission process.
